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Dear Mr. Anderson: 

Re: LE Corporation and Co. AC0 signed 9/26/86 
Baseline Risk Assessment 

The NJ Department of Environmental Protection and the US Environmental 
Protection Agency Region II (USEPA) has reviewed the draft Final Risk 
Assessment, received at this office May 31, 1991. The agencies have the 
following comments: 

General Comment. 

General. The text frequently discusses the results of the stream sediment 
survey but does hot provide specific results for each sampling location. 
The consultant must provide a table detailing the stream sediment/surface 
water sampling results that correspond to the stream sediment/surface water 
sampling map (fig. 1-2). 

SPECIFIC COMMENTS 

1. Page 2-5 

It appears that a number of inorganics have been eliminated from 
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eliminated W a contaminant-of-concern. Tti^rationale for eliminating 
lead and other inorganics, other than less than 5% frequency, requires 
further justification or lead (and other metals) must be included as a 
contaminant-of-concern. 

2. Page 3-7 

The intent of restricting future use of the site to 
industrial/manufacturing through the application of a deed restriction 
is not consistent with the CERCLA process and should be eliminated from 
the discussion of future use scenarios. 

Page 3-12 The text employs an Inhalation-Rat e-Concent rat ion-
Equivalent to estimate exposure dose from the showering scenario. The 
derivation of this formula should be provided as it differs from the 
methods outlined in Risk Assessment Guidance for Superfund (RAGS) (P. 
6-44) for estimating dose from this pathway. 

Page 3-17 The text employs a dermal absorption factor (from soil 
matrix) of 50% for volatiles and 0% for inorganics. The percutaneous 
absorption of inorganics is no doubt poor; however, a 1% factor is 
recommended for the sake of conservatism. Volatiles, on the other 
hand, have greater dermal absorption, but their subject to 
significant evaporation. Therefore, an absorption factor of 10% is 
recommended. > 

Page 3-21 The swimming scenario) employs jan exposure duration of 1 
hr/day. RAGS (P. 6—38) recommends 2.6 hrs/day. 

Page 3—23 The fish ingestion scenario employs a daily consumption rate 
of 54 gm/day. RAGS (P. 6—45) recommends 6.5 gm/day for 
nonsubsistence daily consumption* 

Page >4-20 The text, in an admittedly ambitious undertaking, derives 
RfD's by a variety of methods for contaminants JLacking toxicity 
values. The footnotes on P. 4-19 outline the various derivation 
techniques. Good intentions not withstanding, toxicologic 
extrapolations should be performed in consultation with ECAO. 

Page 5-7 The text states: "surface soils are defined in this risk 
assessment as being the top eight feet." A depth of two feet is 
considered a generous definition of "surface" soil. 

Page 5-7 It should be noted that when a Hazard Index (HI) exceeds 
unity, RAGS (P. 8-14) suggests segregating the contaminants by 
mechanism-of-action and re-computing the HI. A case in point: the 
Trespasser-Soil-Ingestlon-Scenario has an HI of 1.40 E+00. Many 
chemicals, all with Hazard Quotients (HQ's) less than unity, 
contribute to this value. Summing HQ's by mechanism of action would 
likely result in an Hi less than unity. 

10. Pg. 5-25, 1st para. s The consultant 
separating the; L>E. Site f 
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consultant ̂ ^plied ground water maps which ̂^dlcate the shallow ground 
water flow is toward the Air Products site from L.E. Carpenter (see 
March 19, 1991 letter to L.E. Carpenter). 

As has been pointed out on numerous occasions, probable hydrogeologic 
conditions could permit ground water flow beneath the ditch. 
Accordingly, the consultant must delete references to the ditch serving 
as an absolute hydraulic barrier until more( information is gathered. 

11. Pg. 5-26, 1st para. The Consultant states that significant levels 
of PAHs were detected in "background" samples. As was noted earlier 
ground water flow can reverse in response to environmental factors and 
on-site hydrogeological conditions. In this case, "background" would 
also reverse at which time the PAHs and other substances would be 
deposited in to the river sediments by ground water flowing to the 
discharge zone, the Rockaway River. The consultant should revise this 
section to include the possibility of flow reversal under some 
conditions. 

12. Page 5-29 The text defines minimum risk levels as: "One excess cancer 
case per million persons or a hazard index value of one." Because 
minimal cancer risk is usually described in terms of a range, (i.e. 1 
E-04 to 1 E-06) the suggestion of equating the two risk indicators is 
better left unsaid. 

\ / 

13. Selection of Contaminants of Concern, pg. 6-;2 
The text states that the average contaminant concentrations for both 
surface water and sediments were compared with background 
concentrations taken from upgradient locations and refers to background 
data from three river locations. It has been previously pointed out 
that samples collected in Washington Forge Pond and down-gradient of 
the pond do not represent true background conditions. Refer to the 
attached paper, J. Smith, P. Harte, and M, Hardy, 1987, "Trace Metal 
and Organochlorine Residues in Sediments of the Upper Rockaway River, 
New Jersey". 

14. Page 6-12, para 1 
The text states that in general, the highest inorganic concentrations 
were found in sample 1-2, which is located near Building 12, adjacent 
to the concrete retaining wall. Sample 1-2 does not exist in either 
the Tables or on Figure 1-2. If the Report is referring to sediment 
sample SS-2, then the above statement is correct only for the 
contaminant "lead". Review of the data indicates that the highest 
levels of antimony, copper and cadmium were detected in samples SS-10 
and SS-2-3, adjacent to Area I. The text should be revised to give 
correct meanings. 

15. 6.5 Toxicity Assessment, page 6-10 
The Report states that surface water and sediment concentrations 
presented in Tables 6-3 and 6-4 are a summary of data collected at 
three surface water and eight sediment sampling locations in the 
Rockaway River downstream of Building 12. The comparison of sediment 

ay River 
Igcludas • onlyj>i2§|£ke lie an ... oni' 

_ lea^dipE^ttSMbions 
T£ble slf§itii<^: riafyral^^pec 

AdverarB ioio^alfE 
'*m 



siu the Table £Wuld Include background contaminant levels for those sample 
locations cited as background. 

16. Page 6—13> para. 2 
The Report states that it can be generally concluded that aquatic life 
inhabiting the sediments in the ROckaway River may be at increased risk 
from exposure to contamination. The Ecological Assessment demonstrates 
a potential need for remediation of Rockaway River sediments, adjacent 
to the site, especially in Area 1. The technical feasibility of 
remediating River sediments must be evaluated in the Feasibility 
Study. The FS must weigh the benefits of contaminant removal from 
sediments on the biota, vs. the potential adverse Impact of 
sediment remediation (i.e., excavation/removal) on the benthlc 
community. 

17. Pg. 6-12 3rd para. The text discusses the sediment sampling 
results which Indicate that the highest concentrations were in 
background samples. Since LE Carpenter has not provided location 

specific sediment sampling results; it is impossible to evaluate this 
statement and to determine whethertor not I.E. Carpenter is responsible 
for the contamination found in the fiver sediments or not. Also, the 
determination of "background" is open to interpretation. 

Other Comments 
\ 

P8« 1~5 The direction of the Air Products (AP) property is Incorrectly 
stated as being northwest of LE Carpenter. AP is northeast of LEC. 

P8« 2—9 Table 2—1 The two left most boxes (Substance and Frequency of 
Detection) are blank. 

L.E. Carpenter should address these comments , and must provide written 
response to the Department within fifteen (15) days of receipt of this 
letter. 

Should you- have any questions, you may contact me at (609) 633-1455. 

Kaup, P.E., Clfse Manager 
Bureau of Federal Case Management 

Enclosure 
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Trace-Metal and Organpchlorine Residues in Sediments 
of the Upper Rockaway River, New Jersey tc LltM 
James A. Smith, Philip T. Harte, and Mark A. Hardy 

U.S. Geological Survey, Suite 206,810 Bear Tavern Road, ,, , 
West Trenton, New Jersey 08628 \vUw\ J^iAVv-v 

As part of a larger study performed in cooperation with the New (1^0^ 
Jersey Department of Environmental Protection, the U.S. Geological 
Survey has investigated the sediment quality of the upper Rockaway 
River in New Jersey's Morris County. Much of the physiography of 
the upper Rockaway River basin is dominated by northeast-southwest 
trending valleys and ridges. As a result of glaciation, the valleys 
are filled with thick sequences of glacial deposits. The course of 
the Rockaway River (Fig. 1) follows these valley fill deposits. 
Headwaters originate in Berkshire Valley and flow southwest 
parallel to the trend of the valley until reaching"the main west-
to-east Rockaway valley. The river eventually empties into Boonton 
Reservoir, which separates the upper and lower sections of the 
Rockaway River. Boonton Reservoir is a drinking-water supply for 
more than 225,000 residents of the area, and therefore, the 
sediment and water quality of the reservoir and upper reaches of 
the river is extremely important. 

This paper presents the results of a study to determine whether 
trace metals (of anthropogenic origins), polychlorinated biphenyls 
(PCBs->;-and/or chlerindted insecticides have been deposited in the 
sediments of the upper Rockaway River, and whether variations in 
the spatial contamination of. the river's sediment correspond to 
changes in the basin's land use. 

MATERIALS AND METHODS 

Sediment samples were collected from seven locations of the upper 
Rockaway River. The locations of the. sampling stations are 
indicated in Figure 1. For each of the seven sites, samples were 
collected from the top 2 centimeters of the undisturbed bottom 
material using either an acid-rinsed polyurethane scoop (for 
samples requiring metal analysis) or an acetone-rinsed stainless 
steel scoop (for samples requiring organic analysis). Immediately 
after collection, the sediment samples were passed through a 63-
microh sieve by continuous flushing with river water. A stainless-
steel sieve was used for samples scheduled for organic analysis, 
whereas a plastic/nylon sieve was used for samples scheduled for 

Send reprint requests to James A. Smith at the above address. 
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Figure 1. Hap of che Rockaway River Basin showing the location of 
sampling stations and U.S. Environmental Protection 
Agency Superfund sites. 
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metal analysis. The less than 63-micron sedim^t fraction was then 
collecta^fcin glass mason jars with Teflon1-lli^fc lids, and the 
greater Wn 63-micron sediment fraction was n^carded. Once 
collected, samples were packed in ice and shipped to the U.S. 
Geological Survey's Central Laboratory for organic and metal 
analyses. 

Analytical methods used to quantify metal and organochlorine 
residues in sediment samples have been described in detail by 
Fishman and Friedman (198S) and Uershaw et al. (1983), 
respectively. Briefly, the inorganic analysis consisted of a total 
recoverable metals analysis in which the sediments were dried, 
ground, and homogenized. "The samples were then digested with a 
combination of hydrofluoric, nitric, and perchloric acids in a 
Teflon beaker, and heated on a hot plate at 200°C. The resulting 
salts were dissolved in hydrochloric acid and demineralized water 
for analysis by atomic-absorption spectrometry. Sediment samples 
requiring organochlorine analysis were extracted with acetone and 
hexane. The extracts were then purified using adsorption 
chromatography on an alumina column. To analyze for the presence of 
PCBs, the extracts were further purified using a silica gel column. 
The organochlorine compounds were then quantified by gas 
chromatography using an electron-capture detector. 
RESULTS AND DISCUSSION 

The reach of the Rockaway River upstream from Washington Pond (fig. 
1), which includes sampling stations 1 and 2, drains primarily 

\ forested areas of the upper Rockaway basin. Therefore, the effect 
of anthropogenic inputs on these locations is expected to be small. 
By contrast, the section of the Rockaway Riyer between Washington 
Pond and Boonton Reservoir, which includes sampling stations 3 
through 7, drains an area consisting primarily of residential, 
commercial, and industrial land usage. Included in this drainage 
area are six U.S. Environmental Protection Agency Superfund sites. 
As a result, the sediments at sites 3 through 7 are expected to be 

| strongly effected by anthropogenic trace metals and organic 
compounds. o 

Results of the sediment: trace metal and total Fe and Al analyses 
are presented in Table 1. The concentration of each trace metal at 
each sampling site is given in units of mg/kg (milligrams per 
kilogram). Total Fe and Al concentrations are given in units of 
®g/g (milligrams per gram). The value beneath each trace metal 

1 concentration is the ratio of the concentration of the trace metal 
(mg/kg) to the total concentration of Fe (mg/g) in the same 

Jn of sediment sample. Likewise, the second value beneath each metal 
i concentration is the ratio of the concentration of the trace metal 

(mg/kg) to the total concentration of Al (mg/g)1 in the same 

1Us« of trade names in this report is for identification purposes 
only and does not constitute endorsement by the U.S. Geological 
Survey. 
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Table 1. Concentrations of trace metals (mg/kj 
and tota^^fe (mg/g) and ratios of trace me tall 
both Fe Al concentrations for sediment samp 
locations of the upper Rockaway River. 

Ml 
total Fe (mg/g), 
centrations to 
from seven 

Metal 1 2 3 4 5 .6 7 

Fe 30 33 39 22 
'i 

28 21 22 
Al 15 17 11 13 14 13 10 
As 13 18 17 9 11 9 10 
As/Fe .4 .5 .4 .4 .4 .4 .5 
As/Al .9 1.1 1.5 .7 .8 .7 1.0 
Cd 1 <1 16 . 6 6 15 9 Cd/Fe .03 < .03 .4 .3 .2 .7 .4 Cd/Al .07 < .06 1.6 .5 .4 1.2 .9 
Cr 160 300 550 400 420 500 420 Cr/Fe 5.3 9.1 14 18 15 24 19 
Cr/Al 11 18 50 31 30 38 42 
Cu 41 32 110 110 110 170 120 Cu/Fe 1.4 1.0 2.8 5.0 3.9 8.1 5.5 Cu/Al 2.7 1.9 10 8.5 7.9 13 12 
Pb 50 50 270 280 330 420 360 Pb/Fe 1.7 1.5 6.9 13 12 20 16 Pb/Al 3.3 2.9 25 22 24 , 32 36 
Hg .2 .2 .8 .6 .6 .9 .8 Hg/Fe .007 .006 .02 .03 .02 .04 .04 Hg/Al .013 .012 .07 .05 .04 .07 .08 
Ni 30 20 40 50 40 ; 50 40 Ni/Fe 1.0 .6 1.0 2.3 1.4 2.4 1.8 Ni/Al 2.0 1.2 3.6 3.8 2.9 3.8 4.0 
Zn 110 130 510 350 

i 
320 , 490 380 Ni/Fe 3.7 3.9 13 16 11 ' 23 17 Ni/Al 7.3 7.6 46 27 23 i 38 38 

sediment sample. 

With the exception of As, the data in Table 1 suggest that the 
sediment concentrations of trace metals downstream from Washington 
Pond have been enriched above natural levels. To test this 
hypothesis, the nonparametri?, one-tailed, Mann-Whitney statistical 
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te^was applied Co Che trace-metal dat^» Table 1 Th« m 

samples, end that the measurement scale is aC least nrrfi i (Conover 1980). The test's null hvlltt' •at least ordinal 
di.tnbuti.a ;f ™ """ Ch" eh« 
sediment upstream from Washington p5 a ??" traca metal in **» 
metal concentration distribution in the Bedi""^0^ t0 the trace* 
Washington Pond. This implies that t-h downstream from 
populations are alsa equal The aJte^ V?8n\and BedlanS of tha ̂  
the two populations have different diltSw?71'0 l" sCaCea that 

Cd. Cr. th?C Ch° c°no«ncracion» of 
significantly hightr than thflr ^ Stati??a 3 th*°«Bh 7 are 
stations 1 and 2 at the OS respective concentrations at 

data, this is the highest confidence 1 ^ sn,a11 amount of 
seven metals, inasmuch as their concentration I^6 f°r theSe are lower than anv of rt.i, ncentrations at stations 1 and 2 
only Ch, concentration of L «a"™t"Ju£,r *""?"* 3 '• 
down,cream .ration, than at th. two np.fr.«C*t«L™Sh" " th" 

t - i*-< „.,ur.ny i„ 
to determine whether or not their cine?' f Commonl>r is difficult 
increased by anthropogenic ac^iWties ^ aCi°na1haVe been 
trace-metal concentrations at stations S^h63"""? the elavated 
concentrations at station 1 .5 J K ChrouSh 7 relative to 
natural variations in concentration attributable only to 
ratios of trace-metal concentrations to n demonstrated that 
concentrations can help Sete^ini t conservative-metal 
occurred by eliminating much of the vSubiliS1 enrl?hmenc has 
differences in grain-size diseiMh..n„ Pility associated with 
of different sediment samples (White UndTi tr?"J?1* ™atter content 
of their relatively high concentrations Jittlebau" 1984>• Because 
as iron or aluminum exhibit ' conaervative metals such * 
concentrations SZ rlstltoftnlhllll™?* Varlati<™ ̂  their 
contrast, trace metals pres^t in "^86"^ actlvities; by 
concentrations can exhibit lar» diments at relatively low 
ratios of trace-metal concentrationp'to'ef6 Variaf*0nS 
concentrations can be expected to i!crL! " Va*netal 
anthropogenic inputs to I surfacl-v^ system" °f 

to the sediment concentrations of trace6™^?"8 high relatlv« 
and as a result their I. Ce "atals such as Pb or Ni 
variations due to anthropogenic "activities^ 8na11 percenCa8e . 
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downstream To determine further whether trace-metal concentr^|ons 
from Washing^B Fond have been enriched as a resu^pf 
anthropogenic activities, the Mann-Whitney test was applied to the 
trace/conservative-metal concentration ratios in Table l..For each 
trace metal, the ratio of the trace-metal concentration to the Fe 
concentration at stations 1 and 2 was compared to the same ratio at. 
stations 3 through 7. At a 95-percent confidence level, the ratios 
for Cd/Fe, Cr/Fe, Cu/Fe, Pb/Fe, Hg/Fe, and Zn/Fe at the two 
upstream stations (stations 1 and 2) were significanly lower than 
their respective ratios at the five downstream stations1(stations 3 
through 7). In addition, the Ni/Fe ratio at stations 1 and 2 was 
significantly lower than the same ratio at stations 3 through 7 at 
a 90-percent confidence level. As/Fe ratios for the upstream sites 
were not significantly different from the downstream ratios. 

These same statistical comparisons were applied to the 
trace/conservative-metal-concentration ratios using Al as the 
conservative metal. At a 95-percent confidence level, the ratios of 
Cd/Al, Cr/Al, CU/Al, Pb/Al, Hg/Al, Ni/Al, and Zn/Al at stations 3 
through 7 were significantly greater than the same ratios at 
stations 1 and 2. No significant difference was observed for the 
As/Al ratios between the upstream and downstream stations. These 
results are in good agreement with the statistical-test results of 
both the trace-metal-concentration data and the trace/Fe-metal-
concentration ratios and indicate that the trace metal 
concentrations in the Rockaway River sediments downstream of 
Washington Pond have been increased by anthropogenic activities. 

The results of the organic analyses for sediment samples from the 
seven stations in the upper Rockaway River are given in .Table 2. To 
account for the variability of organic matter i«i the different 
sediment samples, these concentrations have been normalized for the 
sediment sample's organic-carbon content. The normalized 
concentrations are given in parentheses in Table 2 and'equal the 
measured concentrations of the contaminant divided by the 
fractional mass of organic carbon in the respective sediment 
samples. There is strong evidence indicating that nonionic organic 
compounds, in the presence of water, are sorbed toj sediments by 
partitioning into the sediment organic matter (Wltkowski et al. 
1986). Adsorption of nonionic solutes such as the chlorinated 
insecticides and PCBs to sediments is a relatively, insignificant 
sorption mechanism in sediment-water systems due to the ability of 
polar water molecules to compete successfully with1 nonionic solutes 
for mineral adsorption sites (Chiou et al. 1985; Chlou and Shoup 
1985; Yaron 1978). Q^gMiic matter, therefore, appears to be the 
single most importantindicator of a sediment's sorptive capacity 
and "must be considered when evaluating spatial contamination 
patterns of organic compounds in aqueous systems. 

The distribution of chlorinated insecticides and PCBs in the 
surficial sediments of the upper Rockaway River closely parallels 
the distribution of trace metals. In general, the data in Table 2 
indicate that the sediments at sampling stations 3 through 7 are 
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«le 2. Concentrations of chlorinat Arganic compounds, (us/kaf 
organic carbon (percent) in sedinBR samples taken from seven 
pling stations in the upper Rockaway River. Values in 

parentheses equal the concentrations normalized for the sediment 
sample s organic carbon content. 

Compound - 1 2 3 
atanui 

4 5 6 7 

Organic 
carbon 4.3 4.4 7.3 6.4 6.7 7.8 5.9 
Chlordane 16 

(372) 
<1.0 

(<22. 7) 
26 

(356) 
510 

(7970) 
140 

(2090) 
170 

(2180) 
160 

(2710) 
DOO 1.9 

(44.2) 
2.0 

(45.5) 
26 

(356) 
74 

(1160) 
55 

(821) 
61 

(782) 
50 

(847) 
DOE 1.4 

(32.6) 
1.4 

(31.8) 
10 

(137) 
12 

(188) 
7.6 

(113) 
9.2 

(118) 
24 

(407) 
DDT .1 

(2.3) 
< .1 

(<2.3) 
7.1 

(97.3) 
14 

(219) 
5.4 

(80.6) 
< .1 

(<!-3) 
7.7 

(131) 
Dieldrin .2 

(4.7) 
.1 

(2.3) 
.6 

(8.2) 
5.2 

(81.3) 
.9 

(13.4) 
.9 

(11.5) 
.6 

(10.2) 
Hirex < .1 

«2.3) 
< .1 
«2.3) 

80 
(1100) 

\ 32 
(500) 

23 
(343) 

29 
(372) 

8.2 
(139) 

Heptachlor 
epoxide < .1 < .1 

«2.3) (<2.3) 
.7 10 

(9.6) (156) < 1 3.3 3.8 
(<1.5) (42.3) (64.4) 

Total PCBs 14 15 170 340 180 260 90 
. <326) <341> (2330) (5310) (2690) (3330) (1530) 

highly contaminated with organochlorine compounds. By contrast 
o r g a n o c h l o r i n e  r e s i d u e s  a t  s t a t i o n s  1  a n d  2  a r e  m u c h  l o v e " '  

Statistical, analysis of the data in Table 2 using the one-tailed 

tfa^hiinr P "asJln«ton Pond ̂ an in the sediments upstream of 
are significantlv hlChnCra^lons of DDT and heptachlor epoxide also 
a"a JS**' d°rSCreai" from Washington Pond but only 
tut to EirorLnr K" Vel; when opp^g the statistical test to the organic-carbon-normalized data, similar results are 
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obtained. Normalized concentrations for DDD, DD^^lieldrin, mirex, 
and PCBs eAhe stations upstream from Uashingt^Aond were 
significant^ lower than their respective concentrations at the 
stations downstream from Washington Pond at a 95-percent confidence 
level. Identical results were obtained for chlordane at a 90-
percent confidence level. However, statistical analysis of the 
normalized concentrations for DDT and heptachlor epoxide revealed' 
no significant differences between the Upstream,sites and the 
downstream sites even at a 90-percent confidence level. With the 
exception of these latter two comparisons, the organic-compound 
data Indicate that sediments downstream from Washington Pond have 
elevated levels of anthropogenic organochlorine (compounds relative 
to sediments upstream from Washington Pond. 

In conclusion, the data suggest that the sediments of the upper 
Rockaway River downstream from Washington Pond have been affected 
by anthropogenic activities. Significant residues of PCBs 
chlorinated insecticides, and trace metals have been detected in 
sediment samples collected from this reach of thfe Rockaway River. 
By contrast, sediments at sampling stations upstream from 
Washington Pond are relatively free of trace-metal and 
organochlorine contaminants. The sediment quality in the Rockaway 
River corresponds strongly to land-use data for the area, which 
indicates the presence of numerous residential, commercial, and 
industrial areas In the vicinity of the five downstream stations 
NnrmnTf , f"° Upstre?m Nations drain primarily forested land. ' 
Normalizing trace-metal concentrations by conservative-metal 
n«^!^ratl0n? and "ormallzin8 organic compound concentrations by 

\ orSanic carbon were useful techniques for confirming 
River conCamination variations in sediments of the Rockaway 

\ | 
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